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Fig.	1	Weight	fraction	and	their	derivative	curves	from	combustion	runs	of	furniture	wood	waste	and	solid	wood	at	10	°C	min−1.






















































Furniture	wood	waste Solid	wood Birch	wood	[19] Spruce	wood	[19]
Devolatilization	reactions
V1 0.14 0.20 0.23 0.15
k1o 1.24E+07 4.20E+04 4.69E+11 2.46E+07
E1 96.4 75.5 144.7 103.8
n1 1.0 1.0 1.0 1.0
V2 0.45 0.45 0.48 0.44
k2o 2.53E+11 2.59E+15 9.71E+15 2.46E+17
E2 153.9 199.3 204.7 221.5
n2 1.0 1.0 1.0 1.0
V3 0.13 0.12 0.14 0.21
k3o 9.39E+07 2.21E+11 2.77E+04 1.80E+03
E3 127.8 168.1 83.5 68.4
n3 1.0 1.0 1.1 1.0
Combustion	of	char
V3c 0.25 0.23 0.14 0.20
k3c 5.21E+06 1.64E+09 8.87E+13 1.27E+11





















































































acenaphthylene,	 phenanthrene,	 fluoranthene	 and	 pyrene	 were	 the	 more	 abundant	 PAHs	 formed	 representing	 more	 than	 80%	 of	 the	 total	 PAHs	 evolved;	 the	 most	 abundant	 was	 naphthalene.	 This	 is	 a	 usual	 trend	 for	 biomass
combustions	[34,36–38].
Furthermore,	another	83	semi-volatile	compounds	were	 identified	and	quantified	and	the	results	are	shown	in	Appendix	A.	Table	6	 lists	 the	percentage	contribution	by	groups	of	compounds	of	 the	semi-volatiles	and	PAHs
obtained	in	the	combustions.	The	main	difference	between	the	combustion	of	both	kinds	of	woods	is	a	higher	yield	of	organic	nitrogen	compounds	in	the	combustion	of	furniture	wood	waste.	The	rest	of	the	compounds	and	the	total	are
quite	similar	for	both	materials,	as	can	be	observed	in	Table	6	and	Fig.	6	(yields	obtained	from	solid	wood	vs.	yields	obtained	from	furniture	wood	waste).
Table	6	Total	concentration	of	semi-volatiles	and	percentage	contribution	of	compounds	to	the	total	yield	of	semi-volatiles	and	PAHs.
Furniture	wood	waste Solid	wood
Total	semi-volatiles	(included	PAHs)	Concentration	(mg/kg	sample) 13,870 11,420
Percent	contribution	(%)
Oxygenated	aromatics 7.9 9.9
Nitroaromatics 3.4 0.1
Aromatics	(including	PAHs) 76.6 80.6
Oxygenated	heterocyclics 5.3 6.0
Nitrogenated	heterocyclics 2.4 0.0
Not	identified 4.4 3.3
Nitro-PAHs	such	as:	1-nitronaphthalene,	2-nitronaphthalene,	3-nitrobiphenyl,	9-nitroanthracene,	2-nitrofluoranthene,	1-nitropyrene	and	2-nitropyrene	were	also	searched	in	the	chromatogram,	but	they	were	not	detected.
Fig.	6	Relation	of	compound	yields	between	combustions	of	furniture	wood	waste	and	solid	wood.
4	Conclusions
Kinetic	models	able	to	explain	the	combustion	of	wood	waste	and	solid	wood	have	been	developed	and	tested	in	different	conditions	giving	very	good	results.	The	presence	of	additives	in	furniture	wood	waste
explains	why	more	quantity	of	char	is	obtained.	In	addition,	the	maximum	peaks	of	degradation	temperature	and	activation	energies	are	lower	than	the	corresponding	values	for	untreated	wood.
Concerning	the	emissions	evolved	in	a	combustion	process,	the	main	differences	are	the	presence	of	nitrogenated	organic	compounds	(acetonitrile,	2-propenetrile,	pyrrole,	benzonitrile,	quinoline,…)	found	in
the	experimental	runs	of	furniture	wood	waste.	Low	but	significant	levels	of	NO	and	HCN	have	been	detected.
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Highlights
• The	burnout	temperature	of	furniture	wood	waste	is	higher	than	untreated	wood.
• Satisfactory	combustion	kinetic	models	are	obtained	from	dynamic	and	isothermal	runs.
• More	than	100	volatile	and	semi-volatile	compounds	evolved	in	fuel-rich	combustions	at	850	°C	are	analyzed.
• Some	nitrogenated	organic	compounds	have	been	found	in	the	combustion	of	furniture	wood	waste.
